Evidence that metabolically active synaptosomes lack functional cyclic AMP-dependent protein kinase.
Cyclic adenosine monophosphate (cAMP)-mediated signal transduction was evaluated in synaptosomes prepared from rat brain cortex. Adenylate cyclase was responsive to known adenylate cyclase stimulators including peptides (CRH and VIP), catecholamines (norepinephrine and isoproterenol) and ligands that directly stimulate adenylate cyclase (forskolin). Cyclic AMP accumulation also increased approximately 2 to 3-fold, but none of the agonists was able significantly to activate cyclic AMP-dependent protein kinase (A-kinase) in cortical synaptosomes. However, in parallel studies with slices prepared from rat brain cortex, adenylate cyclase activity, cAMP accumulation and A-kinase activity were all stimulated by CRH, VIP, norepinephrine, isoproterenol and forskolin. These data suggest that, in intact synaptosomes, either the cellular machinery which facilitates binding of cAMP to the regulatory subunit of A-kinase is missing or the cAMP produced by adenylate cyclase is not accessible to A-kinase.